1/1 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 11-315482 
(43)Date of publication of application : 16.11.1999 



(51)IntCL W)6N 7/00 

B32B 25/08 
B32B 27/32 
B32B 27/40 



(21) Application number : 10-1 18445 (71)Applicant : ACHILLES CORP 

(22) Date of filing : 28.04.1 998 (72)Inventor : SUZUKI YO JI 

ARAI KEIJI 

(54) DECORATIVE SHEET AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a decorative sheet 
excellent in thickness, physical properties and resistance to the 
flatting-out of a grain pattern with time, by sequentially forming 
a foamed layer comprising a cross-linked polyethylene-based 
polymer, a skin layer comprising a polyoiefin-based 
thermoplastic elastomer, an embossed surface having a grain 
pattern, and finally a silicone-modified polycarbonate- based 
polyurethane coating film on a base fabric. > 
SOLUTION: This decorative sheet 2 is obtained by forming a L..iiinrLT,nrTimu i u i^ 
foamed layer 21 comprising at least one cross-linked 
polyethylene-based polymer on a base fabric 23 comprising a 

woven fabric, a knitted fabric or a non-woven fabric composed ^3 
of polyolefin-based fibers, then subjecting the foamed layer on 
the fabric to a corona discharge treatment so as to increase 
adhesiveness to a skin layer 22 which will be formed in the next 
step, further directly laminating the skin layer 22 comprising a 
polyolefin-based thermoplastic elastomer to the coronal- 
discharge treated layer without using an adhesive, furthermore 
embossing the skin layer to form an embossed surface having a 

grain pattern, and finally coating the embossed surface with a silicone-modified polycarbonate- based 
polyurethane solution to form a coating film 25. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A decoration sheet provided with an epidermis layer which consists of thermoplastic 
elastomer olefin formed at least on a foaming layer which consists of bridge construction ethylene 
system polymer, and its surface. 

[Claim 23The decoration sheet according to claim 1 which forms an epidermis layer which consists 
of thermoplastic elastomer olefin in the surface of a foaming layer which consists of bridge 
construction ethylene system polymer without passing adhesives. 

[Claim 3]The decoration sheet according to claim 1 or 2 which forms a base fabric in a rear face of 
a foaming layer which consists of cross-linked polyethylene system polymer. 
[Claim 4]The decoration sheet according to claim 3 whose base fabric is textile fabrics, knitted 
fabric, or a nonwoven fabric which consists of polyolefine textiles. 

[Claim 5]Claim 1 - a decoration sheet given in 4 any 1 paragraphs in which it comes to form a tunic 
by a silicon denaturation polycarbonate system polyurethane solution in the surface of an epidermis 
layer which consists of thermoplastic elastomer olefin. 

[Claim 6] Claim 1 - a decoration sheet given in 5 any 1 paragraphs in which it comes to form a 
variegated pattern by embossing in the surface. 

[Claim 7]A manufacturing method of a decoration sheet forming an epidermis layer which consists of 
thermoplastic elastomer olefin directly in the surface of a base sheet in which a foaming layer which 
the surface side becomes from bridge construction ethylene system polymer was formed at least 
without passing an adhesives layer. 

[Claim 8]A manufacturing method of the decoration sheet according to claim 6 performing corona 
discharge treatment to the surface of a foaming layer which consists of bridge construction 
ethylene system polymer before forming an epidermis layer which consists of thermoplastic 
elastomer olefin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the decoration sheet which has the foaming layer 

which made the olefin system polymer the subject. 

[0002] 

[Description of the Prior Art]Conventionally, as raw materials, such as furniture mounting material, 
an interior material for vehicles, a shoes instep cover member, a bag. pouches, Decoration sheets 
generally called a vinyl chloride leather, such as a thing in which the layer by polyvinyl chloride was 
formed on the surface of the base fabric, and a thing in which the layer by thermoplastic elastomer 
olefin was formed on the surface of the base fabric generally called a TPO leather, are used. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, the TPO leather which the above-mentioned 
vinyl chloride leather described above although the thing of a non-foaming type and the foaming 
type thing were marketed is a thing of the non--foaming type for which the most formed the layer by 
the thermoplastic elastomer olefin of not foaming on the surface of a base fabric. Although there is 
an advantage, like a foaming type decoration sheet is lightweight and aesthetic property is soft. 
Since art special [ it is / / difficult for a raw material to obtain the foaming layer of this 
thermoplastic elastomer olefin in the TPO leather which is thermoplastic elastomer olefin, and ] 
although manufactured is needed, it has not come to be widely used like the foaming type 
decoration sheet of a vinyl chloride leather. 

[0004]Like a TPO leather, this invention provides manufacturing with a decoration sheet which does 
not require special art, and a manufacturing method for the same, though it Is a decoration sheet of 
the foaming type which uses an olefin system polymer as the main raw materials. 
[0005] 

[Means for Solving the Problem]A decoration sheet of this invention made in order to solve an 
aforementioned problem is provided with an epidermis layer which consists of thermoplastic 
elastomer olefin formed at least on a foaming layer which consists of bridge construction ethylene 
system polymer, and its surface. 

[0006]A foaming layer which consists of the above-mentioned bridge construction ethylene system 
polymer is obtained by making ethylene system polymer construct a bridge and making this foam by 
irradiating with high-energy radiation, such as an electron beam, a beta ray, and a gamma ray. 
[0007]The above-mentioned ethylene system polymer Low density polyethylene (LDPE), linear low 
density polyethylene (L-LDPE), Polyethylene, such as ultra low density polyethylene (V-LDPE); A 
copolymer with other monomers which make ethylene a subject. For example, ethylene/vinyl acetate 
copolymer, ethylene/(meta) acrylic ester copolymer, ethylene system copolymer [, such as 
ethylene / alpha olefin system copolymer, ] (graft copolymer is also included); — mixture [ of two or 
more sorts of ethylene system polymer chosen from these ]; — other polymer which makes 
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ethylene system polymer of these a subject, for example, polyvinyl acetate and polypropylene 
(random or a block copolymer of propylene and ethylene.) . Namely, random polypropylene, block 
polypropylene, etc. are included. It is mixture [ with polybutene, a butene / alpha olefin copolymer, 
olefin system rubbers (polyisoprene rubber, isobutylene isoprene rubber, ethylene/propylene rubber, 
ethylene / butene rubber, ethylene / hexene rubber, ethylene / octene rubber, etc.), an ionomer, 
etc. ]; etc. 

[0008]It is made to foam in the above-mentioned ethylene system polymer, and a foaming agent for 
forming a bridge construction ethylene system polymer foaming layer is added. As this foaming 
agent, azodicarboamide, oxybis benzene sulfonylhydrazide, A kind or two sorts or more of pyrolysis 
type organic system foaming agents chosen from benzenesulphonyl hydrazide, p-tosyl hydrazide, 
diazoaminobenzene. azobisisobutyronitrile, etc. can be used. Although an addition of these foaming 
agents changes with desired expansion ratio, kinds of foaming agent to be used, etc. and is not 
generally decided, it is about 0.5-10 weight sections per ethylene system polymer 100 weight 
section as a rule of thumb. 

[0009]To the above-mentioned ethylene system polymer, various additive agents, such as softeners, 
such as a foaming auxiliary, paraffin series oil, and an olefin system wax, lubricant, an antioxidant, a 
spray for preventing static electricity, fire retardant, an ultraviolet ray absorbent, light stabilizer, 
colorant, and an inorganic bulking agent, may be added if needed. 

[0010]The above-mentioned bridge construction ethylene system polymer foaming layer The above- 
mentioned ethylene system polymer. After extruding and sheet-izing a constituent which consists of 
various additive agents added a foaming agent and if needed from a T die of an extrusion machine, 
for example, crosslinking reaction of the electron beam etc. is irradiated with and carried out, and it 
is obtained by making it heat and foam after that. 

[001 1]As for especially thickness of a bridge construction ethylene system polymer foaming layer, it 
is desirable to be referred to as about 0.5-1.5 mm about 0.1-2.0 mm. When thickness of a bridge 
construction ethylene system polymer foaming layer is too thin, it is the conventional TPO leather 
(.) etc. Namely, if only a decoration sheet in which only a non-foaming thermoplastic-elastomer- 
olefin layer was formed, and a decoration sheet practically equal are obtained but thickness of a 
bridge construction ethylene system polymer foaming layer becomes thick too much. There are 
problems, like aesthetic property becomes hard, and also it becomes what has thickness of the 
whole decoration sheet unsuitable as what is used for a use like a vinyl chloride leather, a TPO 
leather, etc. which become thick too much and are used conventionally. 

[0012]Thus, it sheet-izes, and although independent [ its ] (namely, bridge construction ethylene 
system polymer foaming sheet) can serve as a base sheet of a decoration sheet of this invention, 
bridge construction ethylene system polymer made to foam laminates this, a base fabric, etc., and, 
generally, let it be a base sheet of a decoration sheet of this invention. A base fabric, etc. a bridge 
construction ethylene system polymer foaming layer, and lamination with a base fabric etc., A bridge 
construction ethylene system polymer foaming layer (sheet) and a base fabric which were produced 
by performing it above. Extrude a constituent which consists of a method of laminating according to 
a post process, and various additive agents added ethylene system polymer, a foaming agent, and if 
needed on a base fabric from a T die of an extrusion machine, or by what is called a calendar 
topping method etc. A layer which consists of ethylene system polymer of un-foaming and a non- 
bridging state is formed on a base fabric, and it is carried out by bridge construction, a method of 
making it foam, etc. after that. Of course, it is also possible to use proper adhesives at this time. 
[0013]. As the above-mentioned base fabric, are conventionally used in a TPO leather. Polyester, 
polyamide. polyacrylonitrile, polyolefine, synthetic fiber [, such as polyvinyl alcohol, ]; — independent 
or mixed textiles, such as regenerated fiber [. such as natural fiber; rayon, such as cotton, silk, wool, 
and hemp, a staple fiber, and acetate, ];, — or. Textile fabrics, knitted fabric, a nonwoven fabric, etc. 
by which raising treatment was carried out if needed of consisting of multicomponent textiles etc. 
which denaturalized for super-thin textiles can be used by carrying out dissolution removal of at 
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least one ingredient from sea-island type structure, or dividing a biconstituent fiber of a sheath- 
core type or mandarin orange mold structure by mutual arrangement. Especially, since all will 
comprise an olefin system polymer when textile fabrics, knitted fabric, a nonwoven fabric, etc. which 
consist of polyolefine textiles are used as a base fabric, heating and when it carries out melting and 
recycles, there is an advantage that it is not necessary to exfoliate a base fabric specially, about an 
obtained decoration sheet 

[0014]An epidermis layer which consists of thermoplastic elastomer olefin is formed in the surface 
of a bridge construction ethylene system polymer foaming layer of a sheet used as the above- 
mentioned base. 

[0015]As thermoplastic elastomer olefin, A thing of marketing currently conventionally used in a 
TPO leather etc. can be used as it is, For example, a mixture of a partial bridge construction thing of 
ethylene / alpha olefin copolymerization rubber, and olefin system resin, A mixture of rubber-like 
things, such as a partial bridge construction thing of ethylene / alpha olefin copolymer, and olefin 
system resin, a partial bridge construction thing of ethylene / alpha olefin copolymerization rubber, 
and ethylene resin, crude rubber, and a synthetic rubber, and olefin system resin, etc. can be used. 
To this thermoplastic elastomer olefin. Various additive agents, such as inorganic bulking agents, 
such as softeners, such as paraffin series oil and an olefin system wax, calcium carbonate, and talc, 
an antioxidant, light stabilizer, an ultraviolet ray absorbent, a spray for preventing static electricity, 
lubricant, and colorant, can be added if needed. 

[001 6]A way formation of this epidermis layer carries out the topping of the thermoplastic- 
elastomer-olefin constituent of a molten state rolled by a calendering roll to a bridge construction 
ethylene system polymer foamed layer surface, for example (the calendar topping method). How to 
extrude and laminate a thermoplastic-elastomer-olefin constituent of a molten state on a bridge 
construction ethylene system polymer foamed layer surface from a T die of an extrusion machine. It 
is carried out by a method of carrying out the heat lamination of the olefin system thermoplasticity 
elastomer sheet sheet-ized by the calendar method, an extrusion method, etc. on a bridge 
construction ethylene system polymer foamed layer surface, etc. When a thermoplastic-elastomer^ 
olefin constituent is a liquid object, an epidermis layer by thermoplastic elastomer olefin can also be 
formed by coating with a proper means on a bridge construction ethylene system polymer foamed 
layer surface. 

[001 7]A decoration sheet of this invention an epidermis layer by thermoplastic elastomer olefin by 
the above means. Although it is desirable to manufacture as it forms in a bridge construction 
ethylene system polymer foamed layer surface directly without adhesives. It is also possible to 
manufacture an epidermis layer and a bridge construction ethylene system polymer foaming layer by 
thermoplastic elastomer olefin manufactured independently by pasting up using proper adhesives. 
[0018]In forming an epidermis layer by thermoplastic elastomer olefin on a bridge construction 
ethylene system polymer foaming layer, Since the adhesive property of a bridge construction 
ethylene system polymer foaming layer and an epidermis layer by thermoplastic elastomer olefin is 
raised, before forming an epidermis layer by thermoplastic elastomer olefin, corona discharge 
treatment can also be performed to the surface of a bridge construction ethylene system polymer 
foaming layer. 

[0019]Thus. the decoration sheet of obtained this invention can also form a variegated pattern by 
embossing in the surface, in particular, in a decoration sheet of this invention, since a foaming layer 
is formed of bridge construction ethylene system polymer, a foaming layer is not crushed at the 
time of embossing — after embossing — embossing before — abbreviated — the same thickness 
and physical properties are maintained. And a variegated pattern formed by embossing is fixed 
firmly, and disappearance (phenomenon in which unevenness returns along with temporality and a 
pattern disappears) of a variegated pattern by temporality which is seen when embossing is carried 
out to a general foaming layer is not seen. Thus, a decoration sheet of this invention also has an 
advantage of being suitable for forming a variegated pattern by embossing. 
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[0020]Since an epidermis layer consists of thermoplastic elastomer olefin, a decoration sheet of this 
invention is inferior to surface damage resistance, abrasion resistance, and oleic acid-proof nature 
compared with a vinyl chloride leather etc. In order to improve this, it is desirable to coat a silicon 
denaturation polycarbonate system polyurethane solution, and to form a tunic on an epidermis layer 
which consists of thermoplastic elastomer olefin. 

[0021]With the above-mentioned silicon denaturation polycarbonate system polyurethane. . Are 
obtained by making a silicone compound which has polycarbonatediol, a diisocyanate compound, a 
low molecule chain extension agent, and the ORGANO polish ROKISHIRU group react at a desired 
rate. They are polyurethane which has the ORGANO polish ROKISHIRU group in a chain, or 
polyurethane which has the ORGANO polish ROKISHIRU group with which an end was closed by 
isocyanate group and a nonresponsive functional group. 

[0022]As the above-mentioned polycarbonatediol, a kind or two sorts or more of polyalkylene 
carbonate diol chosen from polyethylene carbonate did, polybutylene carbonate diol. 
polyhexamethylene carbonate diol, etc. can be used, for example. 

[0023]As the above-mentioned diisocyanate compound, a kind or two sorts or more of diisocyanate 
compounds chosen from aromatic diisocyanate, aliphatic series diisocyanate, alicycle fellows 
diisocyanate, aliphatic series diisocyanate that has an annular group, etc., for example can be used. 
Even if this diisocyanate compound is the so-called diisocyanate compound of non-yellow 
transformation, difficulty — although it does not interfere even if it is a turned type diisocyanate 
compound — difficulty — what was excellent in those who use a turned type diisocyanate 
compound by damage resistance, abrasion resistance, and oleic acid-proof nature is obtained. Also 
when a diisocyanate compound of non-yellow transformation must be used depending on a use, are, 
but. In such a case, by using a mixture with isophorone diisocyanate or cyclohexyl diisocyanate 
which made this a subject, or/and dicyclohexylmethane diisocyanate, if it is, Oleic acid-proof nature 
can be raised rather than a case where the other non-yellow transformation diisocyanate is used. 
[0024]As a low molecule chain extension agent, a compound which has a kind chosen from aliphatic 
series diol, alicycle fellows diol, aliphatic diamine, alicycle fellows diamine, a hydrazine derivative, etc. 
or two sorts or more of at least two active hydrogen atoms, for example can be used. 
[0025]It may be random or a poly alkyi siloxyl group and a poly aryl siloxyl group may carry out 
copolymerization of the ORGANO polish ROKISHIRU group in a silicone compound to block like 
shape, moreover ~ as the ORGANO polish ROKISHIRU group with which an end was closed by 
isocyanate group and a nonresponsive functional group — concrete — a trialkylsilyl group and doria 
~ the ORGANO polish ROKISHIRU group closed with a reel siloxyl group is mentioned. 
[0026]As silicon denaturation polycarbonate system polyurethane produced by making the above 
polycarbonatediol, diisocyanate compound, low molecule chain extension agent, and silicone 
compound react, It is desirable for content of the ORGANO polish ROKISHIRU group to use what is 
1 to 50% of the weight of a range. If there is too little content of the ORGANO polish ROKISHIRU 
group, abrasion resistance will not fully improve, but if there is too much content of the ORGANO 
polish ROKISHIRU group, a problem that an adhesive property with an epidermis layer which 
consists of thermoplastic elastomer olefin gets worse will arise. 

[0027]As silicon denaturation polycarbonate system polyurethane produced in a decoration sheet of 
this invention by making the above polycarbonatediol, diisocyanate compound, low molecule chain 
extension agent, and silicone compound react. It is desirable for a modulus to use a thing of 40 - 
150 kg/cm^ 100%. 100%, if a modulus is too low, a mechanical strength and abrasion resistance will 
fall, and 100%, if a modulus is too high, aesthetic property will become hard. 
[0028]It dissolves in a proper organic solvent and let the above-mentioned silicon denaturation 
polycarbonate system polyurethane be a polyurethane solution. In this polyurethane solution, various 
additive agents, such as colorant, an antioxidant, light stabilizer, a spray for preventing static 
electricity, fire retardant, natural powder, and a bulking agent, can also be added if needed. If it is a 
range which does not spoil damage resistance, abrasion resistance, and oleic acid-proof nature, it is 
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also possible to use together and use polyurethane other than the above-mentioned silicon 
denaturation polycarbonate system polyurethane. 

[0029]As an organic solvent in which the above-mentioned silicon denaturation polycarbonate 
system polyurethane is dissolved, Methanol, ethanol, isopropyl alcohol, butanol, toluene, Xylene, 
methyl ethyl ketone, methyl-n-propyl ketone, methyl isobutyl ketone, A diethyl ketone, methyl 
cellosolve, butyl cellosolve, a cellosolve acetate, A mixed solvent etc. of two or more sorts of 
organic solvents chosen from an organic solvent chosen from dimethylformamide, 
dimethylacetamide, dimethyl sulfoxide, N-methyl pyrrolidone, etc. or these can be used 
[0030]A silicon denaturation polycarbonate system polyurethane solution produced by performing it 
above, By proper means, such as a knife coating machine, a comma doctor, and a roll coater. It is 
coated on an epidermis layer which consists of thermoplastic elastomer olefin, it heats and dries, 
and a tunic of silicon denaturation polycarbonate system polyurethane is formed on an epidermis 
layer which consists of thermoplastic elastomer olefin. As for thickness of a tunic by this silicon 
denaturation polycarbonate system polyurethane solution, it is desirable to be referred to as about 
10-100 micrometers. 

[0031]In forming a tunic by a silicon denaturation polycarbonate system polyurethane solution on an 
epidermis layer which consists of thermoplastic elastomer olefin. In order to raise the adhesive 
property of a tunic, it is desirable to precede to coat a polyurethane solution, to perform corona 
discharge treatment on an epidermis layer, or to perform priming using a publicly known primer. 
When a tunic is formed without performing such processing, appearance not only gets worse, but by 
friction etc., a tunic exfoliates from an epidermis layer which consists of thermoplastic elastomer 
olefin, and abrasion resistance does not fully improve. 

[0032]Like the conventional decoration sheet, embossing may be performed to a decoration sheet of 
this invention produced by performing it above, and a surface treatment aiming at the further 
improvement in surface intensity, gloss adjustment, etc. can also be performed to it. Embossing may 
be performed before forming a tunic by a silicon denaturation polycarbonate system polyurethane 
solution. 
[0033] 

[Example]Hereafter, although the example of the decoration sheet of this invention is described 
based on a drawing, this invention is not limited to the example shown below. 
[0034]The decoration sheet 1 shown in drawing 1 on the base fabric 1 3 which consists of 
polyolefine textiles, After laminating the cross-linked polyethylene foam 11 of 1.0-mm-thick 
marketing and performing corona discharge treatment to the surface of the cross-linked 
polyethylene foam 1 1 , The epidermis layer 1 2 with a thickness of 0.5 mm which consists of 
thermoplastic elastomer olefin is formed in the corona-discharge-treatment side by the calendar 
topping method. After laminating the decoration sheet shown in drawin g 1 so that it may become the 
above-mentioned lamination, it is heated from the epidermis layer side, embossing is performed, and 
the variegated pattern 14 is formed. 

[0035]On the surface of the epidermis layer 22 of the sheet which consists of lamination called the 
epidermis layer 22 which consists of the base fabric 23 / cross-linked polyethylene foam 21 / 
thermoplastic elastomer olefin as what is shown in drawing 1 with the same decoration sheet 2 
shown in drawing 2. The tunic 25 by a silicon denaturation polycarbonate system polyurethane 
solution is formed. The variegated pattern 24 by embossing is formed like the decoration sheet 1 
shown also in the decoration sheet 2 shown in drawin g 2 at drawing 1 . After this embossing forms 
the above-mentioned tunic 25. it may be performed, and after it performs embossing, it may form 
the above-mentioned tunic 25. 
[0036] 

[Effect of the Invention] Since the composition of forming in the surface of a bridge construction 
ethylene system polymer foaming layer the epidermis layer which consists of thermoplastic 
elastomer olefin was used for the decoration sheet of this invention, it does not require art special 
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to manufacturing, but can provide it cheaply. 

[0037]moreover — even if it is after embossing, without it seeming that a foaming layer is crushed 
even if it forms the variegated pattern by embossing since a foaming layer consists of bridge 
construction ethylene system polymer — embossing before ~ abbreviated ~ the same thickness 
and physical properties are maintained. And it is fixed firmly and the variegated pattern formed by 
embossing also has the advantage that disappearance of the variegated pattern by temporality is 
not seen, either. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J]It is a partial expanded sectional view showing one example of the decoration sheet of 
this invention. 

[PrayyiDg 2^ is a partial expanded sectional view showing other one example (example in which the 
polyurethane tunic was formed) of the decoration sheet of this invention. 
[Description of Notations] 

I . 2 decoration sheets 

II. 21 crossHinked-poly ethylene foaming layer 

12. the epidermis layer by 22 thermoplastic elastomer olefin 
13 and 23 Base fabric 



[Translation done.] 
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